13.5 mg of FeCl 3 was dissolved in 1 ml of 5 mM Methyl orange (MO) aqueous solution to prepare the template dispersions. Following the addition of FeCl 3, an orange flocculent precipitate appeared immediately, indicating the formation of the nanofiber templates.
Mechanism of the template auto-degradation
We monitored the UV-vis spectra of the following systems:
(1) MO-FeCl 3 template and ascorbic acid (AA); (2) MO solution, AA, and HAuNFs;
(3) MO-FeCl 3 template and HAuNFs; (4) MO-FeCl 3 template, AA, and HAuNFs.
In systems (1), (2) and (3), the absorption of MO solution or MO-FeCl 3 template dispersions was almost unaltered after 3h.
In system (4) , the absorption assigned to MO/ MO-FeCl 3 decreased and then disappeared within 12 mins ( Fig. S3B ).
As a result, we ascribe the template auto-degradation to the combined effect of FeCl 3 in the template, excessive AA, O 2 in the solution, and as-formed nanoflowers.
Following the addition of reducing agent AA to the reaction system containing MO-FeCl 3 template and HAuCl 4 , AA first reacts with HAuCl 4 to produce gold nanocrystasl, and then the excess AA reacts with Fe 3+ in the template, as well as O 2 in the solution.
(Standard reduction potential of AuCl 4 -/Au: +0.99 V, Fe 3+ /Fe 2+ : +0.77 V)
The auto-degradation undergoes two steps.
Step (1): According to Equation (1)-(3), FeCl 3 AA, O 2 in the solution could form Fenton-like system, generating highly reactive hydroxyl radical (HO•). 4 Fe 3+ + AA → Fe 2+ + AA• + H + (1)
Step (2):
The powerful hydroxyl radical (HO•) destroys MO molecule. 5 The as-formed Au nanoflowers can act as catalysts in Step (1) or/and (2). 6 In the fabrication of HAgNFs, the cation-aromatic interactions between Ag+ ions and benzene in the MO molecules, 8, 9 lead Ag+ to be absorbed onto the MO-Fe(NO 3 ) 3 nanofibers. For the reaction of 4-NP reduction using HAuNFs as catalysts, the conversion (within 120 s) is calculated using the following equation: Conversion = 1-C 120 s /C 0 =1-A 120 s /A 0 Where C 120 s and C 0 are the concentrations of MO at t=120 s and 0 s respectively.
A 120 s and A 0 are peak absorbance at 400 nm of 4-NP at t=120 s and 0 s respectively. 
SERS enhancement factor estimation
Surface area:
HAuNFs
The surface area of the HAuNF was estimated by assuming the spikes on the outer surface to be cones. N normal : the number of probe molecules in the excitation volume for the normal Raman measurements;
N SERS : the number of adsorbed molecules on an individual particle.
Two Raman modes of BPT at 1100 cm -1 and 1589 cm -1 were chosen for the EF calculations.
To estimate the N normal , we calculated the effective excitation volume by using the following equation:
Where D: the diameter of the beam size (d = 1 μm) H: the effective depth of focus (H= 1 μm, which was estimated by finely controlling the height of the stage during the Raman measurement).
The effective excitation volume was estimated to be of 7.85×10 -19 m 3 for our Raman microscopy with 633 nm excitation using the 100× objective. To determine N SERS , a self-assembled monolayer of molecules (molecular footprint size of 0.235 nm 2 ) 12 was assumed to be closely packed on the surface of each Au particle. Peak assignment: 991 and 1100 cm -1 δ (C-H), 1276, 1589 and 1593 cm -1 ring ν (C=C). 12 
